Improved methods for ultracryotomy of CNS tissue for ultrastructural and immunogold analyses.
We examined each step of the protocol for ultracryotomy for central nervous system tissue in order to define and overcome some of the methodological difficulties. The following three steps emerged as critical for the method's success: (1) pretreatment of grids to render them hydrophilic immediately before use; (2) careful collection of ultrathin cryosections during ultracryotomy; (3) removal of the appropriate amount of excess poly(vinyl alcohol)-uranyl acetate (PVA-UA) prior to drying after staining with PVA-UA. By taking account of the three critical steps described above, we succeeded in obtaining ultrathin cryosections, including serial sections, with excellent preservation of ultrastructure, as well as semithin cryosections which are useful for evaluating the quality of the samples and for selecting areas of interest for ultrastructural analysis. Cytoplasmic organelles in neurons and glial cells, and the fine structure of synapses and myelinated fibers were well preserved. The localization of gold particles after immunostaining for astrocytic glutamate transporter (GLAST), metabotropic glutamate receptor 1 (mGluR1) and neurofilament protein was consistent with previous reports and ultrastructure was well-preserved in all cases. These findings should be helpful to researchers wishing to carry out ultrastructural and immunogold analyses of cryosections of nervous tissue.